Case Presentation
=================

A 65-year-old male presented with rest pain for 2 weeks in the right lower extremity and he had ischemic wound in the distal part of first phalanx of right foot. He had controlled hypertension and hyperlipidemia for 10 years. There were no abnormalities in routine blood tests and hemodynamic parameters. No pulse was palpable in both lower extremities. Preoperative investigations revealed ankle-brachial index of 0.57 on the right and 0.73 on the left. Also, we determined poikilothermia (cold) in lower extremities. The case was assessed as critical limb ischemia (CLI). Bilateral lower extremity angiogram was performed according to 2016 AHA/ACC Guideline[@R1]; it showed that right common iliac artery was completely occluded and there was 70--90% lesion in the left external iliac artery ([Fig. 1A](#F1){ref-type="fig"}). Preoperative angiographic evaluation using the Trans-Atlantic Inter-Society Consensus (TASC II) classification showed our case in class TASC-II C lesion. Therefore, Aorto-bifemoral bypass was planned for the patient.

![Aorto-iliofemoral angiography (arrows show the lesions); Figure 1B: After anastomosis, graft-isthmus configuration with dacron Y-graft under horseshoe kidney](MMJ3004-0296Fig1){#F1}

Under general anaesthesia, abdominal aorta was explored at the upper portion of iliac bifurcation with transperitoneal approach. Aorta was in the form of porcelain aorta in this region. For a proper region of anastomosis, exploration was risen towards to proximal aorta. In the course of the exploration, we found form of solid structure which settled in front of the abdominal aorta. After examination, it was thought to be a horseshoe kidney. The appropriate anastomotic segment was palpated under isthmus. We did not get information about the morphological and functional condition of horseshoe kidney which the patient had, preoperatively. Therefore, we did not apply any intervention to isthmus. End to side proximal anastomosis with a 14x7 mm dacron Y-graft was carefully performed without the isthmus injury ([Fig. 1B](#F1){ref-type="fig"}). No complications occurred during operation. There were no complications related to renal function and operation in postoperative intensive care and service follow-ups. Horseshoe kidney was confirmed by computerized tomography on the third postoperative day ([Fig. 2A](#F2){ref-type="fig"}). There was no pathology between proximal anastomosis and horseshoe kidney in control multislice computed tomography at 5 months postoperatively (Fig.2B). The patient is still doing well.

![The appearance of horseshoe kidney and dacron graft in postoperative computed tomography; [Figure 2B](#F2){ref-type="fig"}: Horseshoe kidney and dacron graft appearance on multisite computed tomography at postoperative 5th month](MMJ3004-0296Fig2){#F2}

Discussion
==========

Horseshoe kidney is a common urologic anomaly, occurring approximately in 0.15%--0.33% of the population; the isthmus connecting the lower poles may be a fibrous band or may contain functional parenchymal tissue[@R2]. The renal isthmus is located in front of the abdominal aorta and complicates the aortic reconstruction in patients with abdominal aortic disease. Renal fusion anomalies occur between 4--9 weeks of embriyonic period. The various mechanisms can be considered as: positional factors and anomalous fusion related to proximity, abnormalities in migration of metanephric cells, intrauterine factors (maternal environment and exposure to teratogens), and associated genetic factors and chromosomal abnormalities[@R3]. The isthmus of horseshoe kidney is placed in the level of L2-L3 vertebra corpus (40%), in the level of L4 vertebra below the inferior mesenteric artery (40%) and in the pelvis (20%). The bridge connecting the two renal masses has variable anatomical relations and substance. Its midline or lateral position relative to the vertebral column establishes whether the horseshoe kidney is symmetric or asymmetric. Asymmetrical systems are more commonly left dominant (70%)[@R3]. In our case, isthmus was configured at middle line and level of L2-L3 vertebra corpus.

In literature, abdominal aortic aneurysm (AAA) is commonly associated with horseshoe kidney, and rates of association with aorto-iliac occlusive disease are not clear. The coexistence of horseshoe kidney and an abdominal aortic aneurysm was reported to be in only 0.12% of patients undergoing aneurysm surgery[@R4]. Computed tomography is reported to give the most detailed information regarding the horseshoe kidney morphology and the anatomic features and relations of the kidney, its vessels, and the aneurysm in 90% of the cases[@R4]. In this case, we did not get information about the morphological and functional condition of horseshoe kidney which this patient had, because we had assessed the patient as CLI and, preoperatively, performed only invasive angiographic imaging.

Although the horseshoe kidney usually provides the patient with normal renal function, it does present challenging anatomy for interventions. There is great variety with regards to the position of the vessels, collecting system, and isthmus. Renal artery anomalies are frequent in patients with horseshoe kidney, and accessory renal arteries were documented in 70--80% of patients[@R5]. Anatomically, the blood supply to the horseshoe kidney is controlled segmentally by the accessory arteries, and the collateral blood flow between the segments is minimal. If important accessory arteries that supply the significant amount of renal parenchyma are not included within reconstruction, postinterventional renal insufficiency may occur.

Since the connection tissue between both kidneys commonly has a functional renal parenchyma, there is no consensus whether or not to divide the isthmus. Division increases the risk for graft infection because of high rates of urinary system infection in horseshoe kidney patients[@R6]. Furthermore, the isthmus tissue, which contains renal collecting system elements, carries a high risk for urinary fistula development after the operation[@R7]. Massive haemorrhage and renal necrosis are other risks. Although division may provide better exposure and technical ease, many authors advocate avoidance from division because of these potential complications[@R8]. Because we diagnosed horseshoe kidney intraoperatively, we had no information for the morphological and functional condition of horseshoe kidney. Therefore, the proximal anastomosis of the synthetic graft was performed without isthmus division.

Han et al. stated that in patient with AAA, the optimal method of access is still controversial because the isthmus usually lies in front of the aneurysm[@R9]. Although the transperitoneal approach has been more commonly used, the retroperitoneal approach provides good visualization of both the AAA and the aberrant arteries arising from the aneurysm regardless of the presence of the isthmus[@R10]. Therefore, a preoperative evaluation about what renal isthmus tissue contains is important.

We think that transperitoneal approach with left medial visceral rotation provided appropriate exploration of the abdominal cavity and the access to the abdominal aorta, renal isthmus and both renal and iliac arteries, while avoiding potential injury of the urinary tract. Division of the isthmus is sometimes necessary during the transperitoneal approach but in our case we did not apply any intervention because we had no information about what isthmus tissue contains.

Conclusion
==========

In open abdominal approaches, it is possible to encounter surprises such as horseshoe kidney and intraabdominal mass that has unknown pathology. We suggest that, if possible, computed tomography angiography should be the first choice in a patient with aorto-iliac occlusive disease instead of invasive angiography, even if the clinical presentation be CLI.
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